BACKGROUND
Vesicovaginal fistula (VVF) is an abnormal communication between the vagina and the bladder, which as a consequence, has the continuous involuntary discharge of urine. Therefore, it is a serious medical problem from the social aspect, and is a burden for a patient, due to its numerous psycho-social consequences. Generally speaking, urogenital fistulas are not life-threatening, but they do significantly reduce the quality of life in women.
Vesicovaginal fistulas are the most common kind of acquired fistulas of the urinary tract (1, 2) .
The VVF etiology is different worldwide. The VVF in developed countries usually occurs as a complication of gynecological, urological or abdominal operations in small pelvis (>75%), and the other causes are malignant illnesses and radiotherapy of the small pelvis, and obstetric trauma (vaginal deliveries, cesarean section, instrumental vaginal deliveries with the application of vacuum or forceps) (1, 3) . In undeveloped and developing countries, exclusively are present obstetric fistulas, as a result of prolonged deliveries. Obstetric fistulas represent 97.00% or 98.00% of all the VVF in studies conducted in Ethiopia and Nigeria compared to 5.00% of the same ones in England (4, 5) . This implies that obstetric care is bad in undeveloped countries, especially in the countries of sub-Saharan desert.
It is estimated that there are more than 2 million women with untreated obstetric fistulas i.e. there is an incidence of 50000-100000 new cases on a yearly basis (6, 7, 8, 9) .
As a matter of fact, VVF is one of the most inhuman conditions present in the female population. The emotional distress is present in both the patient and the surgeon due to the fact that there is very little hope to have a successful conservative therapy on one side, and that a certain number of cases require more than one operation in the repair of fistula, on the other side.
There are controversies regarding the most optimal moment when to have a surgical repair of VVF, as well as regarding the surgical approach to be taken in the VVF repair. The aim of the treatment is to quickly stop the involuntary discharge of urine and to enable complete urinary and genital functions.
The first basic principles of the VVF repair were described by Hedrick in 1663, and in 1852, Maram Sims carried out the first successful repair of VVF, and since then numerous surgical techniques have been developed to correct this pathological condition including transabdominal, transvesical, transvaginal or endoscopic-laparoscopic approach to the repair (10, 11) . Actually, there is no "best approach" to the VVF repair, and the selective approach depends greatly on the surgeon's knowledge, experience and skill. The best approach is the one in which the surgeon feels safest and best. The biggest discomfort of the abdominal approach is that this approach requires laparotomy, and is associated with other morbidities and a longer period of recovery. The women, who have VVF in the period or after the recovery after some gynecological operations, find each next intervention and operation stressful, especially if laparotomy is required (12) .
In any case, the key to a successful VVF repair is dissection and wide mobilization of the vagina from the bladder enabling thus separate closure without the tissue tension.
MATERIAL AND METHODS
The Clinic of Urology at the University Clinical Center in Banjaluka is the only Clinic of Urology in the Republic of Srpska. All the patients in our study were recruited from different hospitals in the RS and directed to our Clinic between July 2004 and December 2012. The total number of patients suffering from VVF in our Clinic, and who required a primary surgical repair was 30. All the patients complained on the persistent involuntary discharge of urine. The average age was 50.36, with the variation between 27 and 65 years.
In the diagnostic evaluation of patients, apart from the routine physical check-up and laboratory tests, the examination of the upper part of the urinary tact was also conducted with ultrasonography and intravenous urography with a descendant cystography, in order to eliminate a potential urethral lesion and in order to see the degree of urethra and kidney damage. 
RESULTS
We had a general approach to the primary repair of non-complicated fistulas, with the minimal persistence of three months with the exception in one patient where the primary surgical repair of VVF was done 6 weeks after the transabdominal hysterectomy. In that patient, a primary surgical repair was unsuccessful, but she did not show up for another surgical repair, and therefore we are not familiar with the outcome. We conducted primary repair of the complicated VVF caused by radiotherapy at least 11 months after the radiotherapy had been applied.
Six patients who were treated with radiotherapy due to cervical carcinoma and consequential large fibrous necrotic changes on the bladder and vagina, with a reduced bladder capacity <100ml, had a primary repair of their vesicovaginal fistulas with the urine derivation i.e. in four patients according to Bricker, and in the remaining two by ureterocutaneostomy. A primary transvesical, transvaginal or transabdominal approach was performed in 24 patients, and the results of their surgical repairs are shown in Table 2 .
A primary transvesical approach was applied in 19 patients. A primary transabdominal approach with the use of omental flap as an interpositionary tissue between the vagina walls and the bladder was performed in one patient who had a vesicovaginal fistula caused by radiotherapy.
A primary transvaginal approach was applied in four patients, i.e. in one where the cause was radiotherapy, and in the other three patients, after previously performed transabdominal hysterectomies. The successfulness of the VVF primary repairs was present in 18 patients (75.00%) and the unsuccessfulness was present in six patients (25.00%). The successfulness of primary repairs with transvaginal and transabdominal approach with the use of omental flap was 100%, and with transvesical approach, it was 68.42%. One patient with unsuccessful primary repair did not come for a check-up, and therefore stopped being monitored. It is interesting to mention that in two patients who had multiple vesicovaginal fistulas (two and four), the successfulness of primary transvesical repair was 100%. The secondary surgical repair was performed in five patients, and it was successful in two patients (40.00%), and cumulatively speaking, the successfulness was 83.33%. A transvaginal approach was applied in two and a transvesical one in three patients. It is necessary to point out that in one patient who had a secondary surgical repair 1.5 months after the primary one, it was again unsuccessful. The successfulness of the transvaginal approach was 50.00%, and of the transvesical one, it was 33.33%.
In the tertiary surgical repair, the successfulness of repair was 0.00%, and the approaches were transvaginal in one patient, transvesical in one more patient, and the combination of the transvesical with additional stitches with transvaginal approach was performed in another patient.
When the surgical repair was performed for the fourth time, the successfulness was 100%. Two patients had transabdominal approach with the interposition of omental flap and one patient had a transvaginal approach.
When everything is taken into consideration, all 24 patients whose VVF was operatively treated with transabdominal, transvesical or transvaginal Treatment of Vesicovaginal Fistulas: an Experience of 30 Cases approaches, cumulatively speaking, the successfulness of the VVF repair, when performed for the fourth time, was 100.00%, with a remark that we lost track of one patient after the first unsuccessful repair.
Patients, whose repair was performed with a transvesical, transabdominal or transvaginal approach, had to have postoperative urine drainage with permanent urinary catheter. The average length of the bladder catheterization was 14.3 days, with a remark that all patients had cystography on the 12th postoperative day, so the variation interval was 12 to 22 days.
Intraoperative and some larger postoperative complications were not present in our sample.
DISCUSSION
The treatment of vesicovaginal fistulas is an important part of modern urology that deals with pathological conditions related to the female population. In developed countries, VVF is not a common problem due to satisfying and improved obstetric standards, and more than 90.00% of the causes for VVF occurrence are injuries of the bladder during operations or they are related to irradiation (13) . According to Maier et al.'s data, 1.24% (133/10709) of patients who underwent radiotherapy had urological complications such as VVF that require a surgical treatment (14) .
The literature and the other authors' figures show that the risk of developing urogenital fistula during gynecological operations in the small pelvis or of radiotherapy of gynecological malignancies is up to 2 % in developed countries (15) . On the other hand, when we are talking about the risk of developing an obstetric fistula, the successfulness of pregnancy monitoring and delivery is reflected in identifying disproportion of prolonged fetal impaction in the pelvis (i.e. of the fetal head and posterior side of pubic bones), which could result in widespread tissue edema, hypoxia and necrosis during prolonged pressure on soft vaginal tissues, bladder base and urethra, sometimes on rectum as well, and could lead to development of fistula. Prolonged delivery leads to increased pressure in the pelvis, which, if persisting for too long, causes ischemia, edema and necrosis, resulting in development of fistula. Therefore, these obstetric fistulas can always be prevented.
In undeveloped, mostly sub-Saharan countries of Africa and south Asia, obstetric vesicovaginal fistulas are overly dominant. As a matter of fact, in the period of January 1995 to December 2004, 88 patients suffering from VVF were analyzed at the University of Maiduguri Teaching Hospital, Maiduguri in Nigeria. VVF was present in 1.4% of all gynecological services, out of which 8% were big gynecological operative interventions. Prolonged delivery was the cause of developing VVF in 68 patients (85.00%), and vaginal instrumental interventions were the cause in eight patients (10.00%).
Hysterectomies performed due to benign or malignant pathology were the cause in four patients (5.0 %) (16) . The majority of studies conducted in undeveloped and developing countries show the incidence of obstetric fistulas 70-95% (17, 18) . Among our examinees, the obstetric vesicovaginal fistula (after the cesarean section) was present in one patient (3.33%), and the other causes for developing VVF were iatrogenic lesion of bladder during gynecological operations of hysterectomy (19 patients, 63.34%), and in ten cases (33.33%) after the applied radiotherapy due to the cervical carcinoma.
"Timing" of the VVF surgical repair brings up numerous discussions. There are literature data and reports stating that an early or postponed repair has no impact on the outcome of the fistula repair (19) . However, Kam et al. give an example of the unsuccessful repair of the fistula in two cases where an early repair was performed (20) . The primary repair of non-complicated fistulas, among our examinees, was usually done at least three months after the occurrence of involuntary urine discharge and formation of the fistula, whereas in the case of complicated fistulas, it was performed at least 11 months after the applied radiotherapy. Nevertheless, one primary and one secondary repair, which were performed six weeks after the previous operations, were not successful.
Since every fistula is specific and requires an individual approach, it is difficult to describe a standard surgical repair, but generally speaking, it implies the following: a) excision of the scar tissue; b) separation of the bladder wall from vagina; c) separate closure of fistula, without tension, in the best possible vascularizied tissue; d) postoperative urine drainage. These principles are not completely applicable to the VVF caused by radiotherapy since the walls of the vagina and bladder which surround the fistula, are changed, and the excision of the fibrous tissue could result in a big defect in the area of fistula. In these cases, the Latzko colpocleisis method could be suggested. However, the experience of suprapubic approach for VVF, including the complicated ones (caused by radiotherapy), which gives an optimal access to fistula and urethras with the possibility of taking omental flap, has proven successful in more than 85% of cases (21) . Among our examinees, the successfulness of the primary surgical repair of VVF with transvesical approach was 68.42%, with transvaginal 100%, as well as with transabdominal with the use of omental flap was 100%.
In any case, the right choice of the surgical technique is an important factor for the successfulness of the fistula repair. However, the main reason for unsuccessful repair of fistula is the size of fistula and extensive fibrosis. Different methods of repair have been described, such as Latzko and Martius transvaginal procedures, open transabdominal, laparoscopic, transvesical, transurethral endoscopic operations and urinary diversions depending on the characteristics of the fistula (22, 23) . Nevertheless, the operative approach depends a great deal on the surgeon's preferences and experience. Majority of gynecologists prefer transvaginal approach, unlike urologists who prefer transvesical and transabdominal approach. In the case of low subtrigonal fistulas, the best approach of the Table 2 . Successfulness of the VVF surgical closure surgical repair is the vaginal one (24) . Indications for the tissue interposition with the use of omental or Martius flap have not been clearly defined, but have been recommended in the repair of postradiational tissue, big fistulas, and obstetric fistulas with previous unsuccessful surgical repairs (25) . In the study in 1994, Elkins wrote that 100 operations in 82 patients suffering from VVF, had successful closure of fistula in 95% of cases (26) . Y Ansquer et al, from June 1991 until June 1995, treated 11 patients due to postsurgical VVF with the Latzko method. In ten patients, the fistula was visualized with the use of vaginal speculum or cystoscopy, which enabled the evaluation of the fistula's size. In one patient, the fistula was seen on cystography, only during the voiding period. The procedure was successful in all patients (100%). They concluded that technical simplicity and efficiency were good reasons for choosing the Latzko procedure, as the first line of treatment in the case of posthysterectomic VVF (27) .
The other authors say that the efficiency of the VVF repair and uterovaginal fistulas is 90% with transvaginal approach (28).
Ocrim LJ et al, carried out a retrospective study which included 41 patients treated from January 2000 until January 2006, out of whom 32 had a VVF and nine had a urethrovaginal fistula (UVF), again out of whom, eight patients, previously had unsuccessful repairs in other institutions. Four patients had a primary repair of supravesical derivations, and the other 37 patients had 47 repairs (23 transvaginal and 24 transabdominal). Cumulatively speaking, the successfulness of the fistula closure was 92%, 1 VVF and 1 UVF required the secondary repair, and 1 VVF required the tertiary as well. In the case of 1 VVF and 1 UVF, the procedure was finally completed with the urine diversion. The main determinants of successfulness were the size of fistula and the possibility of the tissue interposition. The VVFs that were repaired with Martius/omental flap were more successful while the abdominal repair in which the omental flap was not available was unsuccessful by 37.5 % (29). Among our examinees, when taking everything into consideration, in 23 patients whose vesicovaginal fistulas were surgically treated with transabdominal, transvesical or transvaginal approach, cumulative successfulness of the VVF repair, when performed for the fourth time, was 100%, with a remark that we lost track of one patient after having an unsuccessful primary repair of VVF. These results are comparable with many other published reports (30, 31, 32) . Sahito et al wrote about the successfulness of the primary surgical repair with the abdominal approach in 30 patients with VVF in 86.67 % of cases (33) . Among our examinees, six patients with VVF caused by radiotherapy had primary repair with the urine diversion, four according to Bricker, and the other two by ureterocutaneostomy, as the supravesical urine diversion. The successfulness of the primary repair of VVF in our examinees was 75.00%, i.e. the repair was successful in 18 patients and it was not successful in six patients. The successfulness of the secondary repair was 40%, i.e. two patients had successful closure of fistula, and three had unsuccessful, with a remark that the patient with an unsuccessful repair, had another repair six weeks after the primary repair was performed. The cumulative successfulness of the secondary surgical repair of VVF was 83.33%. During the tertiary surgical repair, the successfulness was 0%. The successfulness was 100%, when the surgical repair was conducted for the fourth time. As a matter of fact, among our examinees, the most commonly used approach was the transvesical one.
Publications about the VVF surgical treatments and the length of the bladder drainage with the urethral catheter say that they should last 10 to 14 days (34). However, when repairing VVF, the length of the urine diversion from the bladder with a urethral catheter is primarily based more on an individual estimation rather than on some empiric research, and therefore varies. A recent study by Arrowsmith et al who evaluated the successfulness of the VVF repairs in 40 surgeons who perform these repairs, has shown that the length of the catheterization of the bladder after the VVF repair was between 5 and 21 days, with a remark that according to 13% of surgeons the catheterization which lasted 8 days or less, was present in the repairs of simple fistulas (35) . Among our examinees, the average bladder catheterization was 14.3 days, with a remark that all patients underwent cystography on the 12th postoperative day, and therefore the variation interval was between 12 and 22 days. In any case, the aim of catheterization is to avoid the bladder distension, with a hypothesis that healing is better if the bladder is at rest i.e. when it is not filling and emptying.
CONCLUSION
The most important conditions for having a successful surgical repair are an adequate excision of the pathological tissue and mobilization of the bladder and vagina walls, interposition of individual sutures in a well vascularized tissue which is not under tension, and postoperative urine drainage regardless of the surgical approach.
